Increased level of neuronal phosphoinositide 3-kinase gamma by the activation of mu-opioid receptor in the mouse periaqueductal gray matter: further evidence for the implication in morphine-induced antinociception.
It has been proposed that phosphoinositide 3-kinase (PI3K), one of the phosphatidylinositol kinases, can be regulated by G-protein-coupled receptor as well as nerve growth factor-associated receptors. The aim of the present study was to investigate whether in vivo treatment with morphine, a mu-opioid receptor (MOR) agonist, could directly regulate PI3Kgamma isoform in the mouse periaqueductal gray matter (PAG). Using the polyclonal antibody recognizing a p110gamma catalytic subunit of PI3Kgamma, PI3Kgamma-like immunoreactivity (IR) was mostly seen in the membrane of the cell labeled by anti-neuron-specific nuclear protein. A single s.c. injection of morphine caused a marked increase in the number of PI3Kgamma-IR expressing cells in the PAG. Double immunolabeling assay showed that MOR-IR was mostly overlapped with PI3Kgamma-IR on the cell surface in the PAG section. Additionally, phosphorylated-phospholipase Cgamma1 (PLCgamma1-IR) was highly detected in the membrane compartment of the increased PI3Kgamma-IR-positive cells of this region. Further pharmacological evidence for the critical role of PI3Kgamma in MOR-mediated antinociceptive response was provided by the warm-plate test. The dose-response lines for antinociceptive effects of morphine were significantly shifted to the right following i.c.v. treatment with PI3K inhibitors. These findings suggested that acute treatment with morphine may directly activate the PI3Kgamma/PLCgamma1 pathway in the PAG. This effect may, at least in part, result in the expression of morphine-induced pharmacological actions including antinociception in mice.